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(57)Abstract: 

PROBLEM TO BE SOLVED: To develop an apparatus and a 
method for manufacturing a pneumatic tire for providing the tire 
having excellent uniformity by suppressing the unevenness of the 
circumferential thickness of a side tread by primary shaping (radial 
expansion). 

SOLUTION: The apparatus for manufacturing the pneumatic tire 
comprises an extrusion molding machine having a pair of molding 
rolls 1, 2 for forming a rubber 4 for a side tread by extruding a 
rubber 3 fed from a rubber kneading step. In this case, the rolls 1, 2 
each has a truncated conical shape substantially gradually 
increasing in the diameter of the roll from one of the ends 1 a, 2a 
toward one of the other ends 1b, 2b. The rolls 1, 2 are oppositely 
disposed at a predetermined interval at the ends 1a, 2a and the 
other ends 1b, 2b. The rubber 3 is rotated so as to be extruded in 
one direction. Thus, the rubber 4 for the side tread bend at a 
predetermined curvature is formed. 
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damages caused by the use of this translation* 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 

2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] In the manufacturing installation of a pneumatic tire equipped with the extrusion-molding machine 
which has one pair of forming rolls for extruding the rubber sent from the rubber kneading process, and forming 
the rubber for side treads Said forming roll has the truncated-cone configuration which the diameter of a roll 
increases gradually substantially toward other edges from the edge of 1 . The manufacturing installation of the 
pneumatic tire characterized by coming to form the rubber for side treads which curved with predetermined 
curvature by rotating these forming rolls so that opposite arrangement may be set and carried out and rubber 
may be extruded [ spacing / predetermined ] by the one direction in the edges and other edges of 1 . 
[Claim 2] A forming roll is the manufacturing installation of the pneumatic tire indicated to claim 1 whose ratio 
of the diameter of a roll of other edges to the diameter of a roll of the edge of 1 is 1 .05 or more. 
[Claim 3] A forming roll is the manufacturing installation of a pneumatic tire which indicated the ratio of the 
diameter of a roll of other edges to the diameter of a roll of the edge of 1 to claim 1 made so large that tire size 
is small or 2. 

[Claim 4] Said forming roll is the manufacturing installation of the pneumatic tire indicated to claims 1 and 2 
which form the rubber for side treads from which thickness differs crosswise, or 3 by changing roll spacing of 
the direction of an axis. 

[Claim 5] Form the Green case by shaping drum lifting, and it has the process which performs 1 st order, and the 
truncated-cone configuration which the diameter of a roll increases gradually substantially toward other edges 
from the edge of 1 . By rotating one pair of forming rolls which set and carried out opposite arrangement of the 
edges and other edges of 1 for predetermined spacing so that the rubber sent from the rubber kneading process 
may be extruded by the one direction While sticking on the side face of the Green case after primary shaping 
the rubber for side treads which has the curve of the predetermined curvature formed beforehand The 
manufacture approach of the pneumatic tire characterized by having the process which inserts in the Green case 
BT band which consists of the belt and top tread which were beforehand formed by BT drum lifting, and the 
process which performs secondary shaping and forms the Green tire. 

[Claim 6] The rubber for side treads is the manufacture approach of the pneumatic tire indicated to claim 5 
which has the curve of the curvature corresponding to the side peripheral surface of the Green case after 
performing primary shaping. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to amelioration of the forming roll formed in the extrusion- 
molding machine for extruding the rubber sent to the detail from the rubber kneading process, and forming the 
rubber for side treads more about the manufacturing installation and the manufacture approach of a pneumatic 
tire. 
[0002] 

[Description of the Prior Art] The rubber 106 used for the side tread of a tire Usually, it is formed by the 
approach of extruding with the extruder using a mouthpiece, and the forming roll 101,102 of the shape of one 
pair of cylinder which has the diameter R of the same roll as shown in drawing 3 . After sticking in the shape of 
a cylinder with other members of an inner liner or carcass ply 104 grade on the shaping drum 103 and forming 
the Green case 105 ( drawing 4 (a)), as shown in drawing 4 (b) It is common to perform back processes, such as 
primary shaping for performing the escape to the direction of a path. 

[0003] For this reason, on the shaping drum 103, although stuck on homogeneity in the shape of a cylinder, by 
the escape to the direction of a path by primary shaping, it was extended by the ununiformity, consequently was 
easy to produce variation in the thickness (weight) of rubber on the periphery, and since this became the cause 
of worsening the uniformity of a tire, it was not desirable [ the rubber 106 for side treads ]. 
[0004] Moreover, although 45 or less and the so-called small high flat tire become less new [ the case by which 
new car wearing is carried out from the point of the improvement in driving stability of an automobile in recent 
years ] and ellipticity's (ratio of cross-section height to the cross-section width of face of a tire) are in the 
situation which is lengthening a selling share also in the tire for repair In connection with cross-section height 
being relatively low, there is an inclination for the rigidity of a lengthwise direction to become high, and it 
becomes especially a problem in order to make the uniformity of a tire get worse greatly also to the variation in 
slight weight. 

[0005] Then, when the artificer performed examination for aiming at improvement in the uniformity of a tire by 
making rubber thickness of the side tread after primary shaping into homogeneity on a periphery, he acquired 
the following knowledge. 

[0006] Namely, like the manufacture approach of the conventional tire shown in drawing 4 (a) and (b), primary 
shaping is not performed, after sticking the rubber for side treads on shaping drum lifting in the shape of a 
cylinder. If the rubber for side treads is stuck after primary shaping at the side peripheral surface of the Green 
case It found out that it could be lost that a side tread is extended by the ununiformity, the homogeneity of the 
thickness (weight) of rubber could be held on a periphery, and the uniformity of a tire could be improved by the 
escape to the direction of a path by primary shaping. 

[0007] However, when sticking the rubber for side treads on the side peripheral surface of the Green case after 
primary shaping, it is very difficult to stick on homogeneity the rubber for side treads formed by extruding 
straightly along with the curvature of the side peripheral surface of hole vacancy discoid by the conventional 
manufacture approach extruded with one pair of cylindrical rolls which have a diameter of the same roll. 
[0008] 

[Problem(s) to be Solved by the Invention] The purpose of this invention is by forming the rubber for side 
treads which curved with predetermined curvature so that attachment to the side peripheral surface of the Green 
case after primary shaping could make unreasonableness there be nothing by extruding the rubber sent from the 
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rubber kneading process witnTne forming roll made into the proper configuration to offer the manufacturing 
installation and the manufacture approach of a pneumatic tire excellent in the uniformity of a tire. 
[0009] 

[Means for Solving the Problem] In order to attain the above-mentioned purpose, the manufacturing installation 
of the pneumatic tire of this invention It has the extrusion-molding machine which has one pair of forming rolls 
for extruding the rubber sent from the rubber kneading process, and forming the rubber for side treads. Said 
forming roll It has the truncated-cone configuration which the diameter of a roll increases gradually 
substantially toward other edges from the edge of 1 . The rubber for side treads which curved with 
predetermined curvature is formed by rotating these forming rolls so that opposite arrangement may be set and 
carried out and rubber may be extruded [ spacing / predetermined ] by the one direction in the edges and other 
edges of 1 . 

[0010] In addition, it was presupposed that the diameter of a roll of a forming roll is "substantially" increased 
gradually toward other edges from the edge of 1 for including also in the shape of a curve which has some 
convex curvatures besides in case the border line on the front face of a forming roll when cutting a forming roll 
at the flat surface containing the axis being a straight line-like. 

[001 1] moreover, the ratio of the diameter of a roll of other edges to that the ratio of the diameter [ as opposed 
to the diameter of a roll of the edge of 1 in a forming roll ] of a roll of other edges is 1 .05 or more, and the 
diameter of a roll of the edge of 1 — tire size ~ being small — ** — it is desirable enlarging and/or by changing 
roll spacing of the direction of an axis to form the rubber for side treads from which thickness differs crosswise. 



[0012] Furthermore, the manufacture approach of the pneumatic tire this invention The process which forms the 
Green case by shaping drum lifting, and performs primary shaping, It has the truncated-cone configuration 
which the diameter of a roll increases gradually substantially toward other edges from the edge of 1 . By rotating 
one pair of forming rolls which set and carried out opposite arrangement of the edges and other edges of 1 for 
predetermined spacing so that the rubber sent from the rubber kneading process may be extruded by the one 
direction While sticking on the side face of the Green case after primary shaping the rubber for side treads 
which has the curve of the predetermined curvature formed beforehand It has the process which carries out 
secondary shaping for BT band which consists of the belt and top tread which were beforehand formed by BT 
drum lifting to the Green case with charcoal doubling and forms the Green tire. 

[0013] In addition, as for the rubber for side treads, it is desirable to have the curve of the curvature 
corresponding to the side peripheral surface of the Green case after performing primary shaping. 
[0014] 

[Embodiment of the Invention] Next, the pneumatic tire according to this invention is explained, referring to a 
drawing. Drawing 1 shows the typical forming roll formed in the extrusion-molding machine which is a part of 
manufacturing installation of a pneumatic tire according to this invention, and drawing 2 (a) shows the 
condition of having extruded the rubber for side treads with the forming roll. 

[0015] In order that the forming rolls 1 and 2 shown in drawing 1 may extrude the rubber 3 sent from the rubber 
kneading process and may form the rubber 4 for side treads, they make and arrange a pair up and down to an 
extrusion-molding machine (not shown). 

[0016] and on attaining the configuration of forming rolls 1 and 2, and rationalization of arrangement, and a 
twist concrete target, the main descriptions of this invention Said forming rolls 1 and 2 are made into the 
truncated-cone configuration which the diameter of a roll increases gradually substantially toward other edge lb 
and 2b from the edges la and 2a of 1, respectively. About these forming rolls 1 and 2, it is [ spacing / 
predetermined ] in setting and carrying out opposite arrangement in edges la of 1, edges lb of others [ list / 2a ], 
and 2b. 

[0017] And by rotating said forming rolls 1 and 2 so that the rubber 3 sent from the rubber kneading process 
may be extruded by the one direction By being in forming the rubber 4 for side treads which curved with 
predetermined curvature, and adopting this configuration The rubber 4 for side treads can be stuck that there is 
no unreasonableness in the side peripheral surface 6 of the Green case 5 after primary shaping, consequently the 
uniformity of a tire can be raised by leaps and bounds. 

[0018] moreover, the ratio of other edge lb [ as opposed to diameter of roll Rla or R2a of edge la of 1, or 2a in 
each forming roll 1 or 2 ], diameter of roll Rib of 2b, or R2b — it is desirable that X is 1 .05 or more. It is 
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i^^o make the rubber 4 for side treads corres^^d 



because it may become difficfflrto make the rubber 4 for side treads correspond to the curvature of the side 
peripheral surface 6 of the Green case 5 after primary shaping depending on tire size, and to stick it if said ratio 
X is less than 1.05. 

[0019] In addition, the ratio of other edge lb [ as opposed to diameter Rof roll la of the edges la and 2a of 1 of 
forming rolls 1 and 2 and R2a for convenience ] of explanation, diameter Rof roll lb of 2b, and R2b is 
exaggerated greatly, and drawing 1 has shown. Moreover, although it is indicated that spacing of forming rolls 
1 and 2 has not prepared in drawing 1 , predetermined spacing is prepared corresponding to the rubber thickness 
extruded in fact. 

[0020] furthermore, the ratio of other edge lb to diameter Rof roll la of the edges la and 2a of 1, and R2a, 
diameter Rof roll lb of 2b, and R2b — X — tire size — being small — ** — enlarging is desirable. That is, since 
the radius of curvature of the side peripheral surface of the Green case after primary shaping becomes small so 
that tire size is small, it is necessary to form the rubber for side treads which curved with the big curvature 
corresponding to this, and is because it is useful to enlarge said ratio X as a means for it. 
[0021] In addition, what is necessary is to form the rubber for side treads from which thickness differs 
crosswise, and just to stick on the side peripheral surface of the Green case which carried out primary shaping 
of this by changing spacing of the direction of an axis of said forming rolls 1 and 2, when it is necessary to 
change the rubber thickness of a side tread in the direction of the diameter of a tire. 

[0022] And by carrying out using the manufacturing installation which has the above-mentioned configuration, 
specifically sticking an inner liner, carcass ply, etc. on shaping drum lifting first, sticking a bead ring and a bead 
filler after expansion of a shaping drum, and turning up the edge of carcass ply, the manufacture approach of the 
pneumatic tire this invention forms the Green case 5, and performs primary shaping. 
[0023] Next, it has the truncated-cone configuration which the diameter of a roll increases gradually 
substantially toward other edge lb and 2b from the edges la and 2a of 1 . By rotating one pair of forming rolls 1 
and 2 which set predetermined spacing and carried out opposite arrangement of the edges 1 a and 2a of 1 and 
other edges lb, and the 2b so that the rubber 3 sent from the rubber kneading process may be extruded by the 
one direction While sticking on the side peripheral surface 6 ( drawing 2 (c) slash section) of the Green case 5 
the rubber 4 for side treads which has the curve of the predetermined curvature formed beforehand, BT band 
which consists of the belt and top tread which were beforehand formed by BT drum lifting is inserted in the 
Green case 5. 

[0024] In addition, as for the rubber 4 for side treads, it is desirable to have the curve of the curvature 
corresponding to the side peripheral surface 6 of the Green case 5 after performing primary shaping at the point 
which can be stuck that there are not homogeneity and unreasonableness in said Green case 5. 
[0025] And after performing secondary shaping and forming the Green tire, a pneumatic tire is manufactured by 
performing back processes, such as vulcanization shaping. 

[0026] The place mentioned above cannot be passed for an example of the operation gestalt of this invention to 

have been shown, but various modification can be added in a claim. 

[0027] 

[Example] Next, since the trial to make a pneumatic tire as an experiment and for the manufacturing installation 
and the manufacture approach of following this invention estimate the uniformity of a tire was performed, it 
explains below. 

[0028] - The tire of example 1 example 1 is a radial-ply tire containing air for passenger cars whose tire size is 
ZR17 245/45. Both diameter Rof rollla of the edges la and 2a of 1 of forming rolls 1 and 2 and R2a are 
300mm. Both other edge lb, diameter Rof rolllb of 2b, and R2b are 360mm, and set both these ratios X (Rl 
b/Rl a, R2b/R2a) to 1 .2. With these forming rolls The rubber 4 for side treads was formed and it stuck on the 
side peripheral surface 6 of the Green case 5 after primary shaping. In addition, about the other structures and 
manufacture approaches of a tire, it was presupposed that it is the same as that of the structure of the usual 
radial-ply tire containing air for passenger cars, and the manufacture approach. For a comparison, as shown in 
drawing 3 , the diameter (30mm) of a roll of the edge of 1 and other edges forms the rubber 106 for side treads 
with the forming roll (said ratio X= 1 .0) of the shape of same cylinder. After sticking this on the shaping drum 
103 and forming the Green case 105, a prototype was built by the conventional manufacture approach of 
performing primary shaping, also about the pneumatic tire (example 1 of a comparison) of the same size as the 
tire of an example 1 , and structure. 
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[0029] - The tire of example ^^xample 2 is a radial-ply tire containing air for light trucks whose tire size is 
7.50R16. Both diameter Rof rollla of the edges la and 2a of 1 of forming rolls 1 and 2 and R2a are 200mm. 
Both other edge lb, diameter Rof rolllb of 2b, and R2b are 400mm, and set both these ratios X (Rl b/Rla, 
R2b/R2a) to 2.0. With these forming rolls The rubber 4 for side treads was formed and it stuck on the side 
peripheral surface 6 of the Green case 5 after primary shaping. In addition, about the other structures and 
manufacture approaches of a tire, it was presupposed that it is the same as that of the structure of the usual 
radial -ply tire containing air for passenger cars, and the manufacture approach. For a comparison, as shown in 
drawing 3 , the diameter (30mm) of a roll of the edge of 1 and other edges forms the rubber 106 for side treads 
with the forming roll (said ratio X= 1 .0) of the shape of same cylinder. After sticking this on the shaping drum 
103 and forming the Green case 105, a prototype was built by the conventional manufacture approach of 
performing primary shaping, also about the pneumatic tire (example 2 of a comparison) of the same size as the 
tire of an example 2, and structure. 

[0030] - The tire of example 3 example 3 is a radial-ply tire containing air for truck buses whose tire size is 
1 1R22.5. Both diameter Rof rollla of the edges la and 2a of 1 of forming rolls 1 and 2 and R2a are 300mm. 
Both other edge lb, diameter Rof rolllb of 2b, and R2b are 390mm, and set both these ratios X (Rl b/Rla, 
R2b/R2a) to 1.3. With these forming rolls The rubber 4 for side treads was formed and it stuck on the side 
peripheral surface 6 of the Green case 5 after primary shaping. In addition, about the other structures and 
manufacture approaches of a tire, it was presupposed that it is the same as that of the structure of the usual 
radial-ply tire containing air for passenger cars, and the manufacture approach. For a comparison, as shown in 
drawing 3 , the diameter (30mm) of a roll of the edge of 1 and other edges forms the rubber 106 for side treads 
with the forming roll (said ratio X= 1.0) of the shape of same cylinder. After sticking this on the shaping drum 
103 and forming the Green case 105, a prototype was built by the conventional manufacture approach of 
performing primary shaping, also about the pneumatic tire (example 3 of a comparison) of the same size as the 
tire of an example 3, and structure. 

[003 1 ] (Evaluation of uniformity) Uniformity was measured with the uniformity measurement machine and 
evaluated from the value of RFV. The evaluation result at that time is shown in Tables 1-3. Table 1 in addition, 
the evaluation result of the example 1 which is a tire for passenger cars, and the example 1 of a comparison 
Table 2 the evaluation result of the example 2 which is a tire for light trucks, and the example 2 of a comparison 
a characteristic ratio when Table 3 shows the evaluation result of the example 3 which is a tire for truck buses, 
and the example 3 of a comparison, respectively and each numeric value in Table 1-3 sets the examples 1-3 of a 
comparison to 100, respectively — being shown --**** — a numeric value — being small — it turns out that it 
excels in ** uniformity. 
[0032] 
[Table 1] 

UA1MX 7.5*17 











10 0 


6 0 



[0033] 
[Table 21 

tekh^vbrnf-l* : Z'i'rWX 7.60R16 

6.0X16 





Mm 2 


mm 2 




10 0 


7 5 



0034] 
[Table 31 

f^yf •Axffl^'fi' : ^-f-VlMX UR22.5 

'JAIM'X 8.6X22.5 











10 0 


8 0 



[0035] From the evaluation result of Tables 1-3, examples 1-3 are excellent in uniformity compared with the 
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examples 1-3 of a comparisc^^spectively. 

[0036] 

[Effect of the Invention] Offer of the pneumatic tire excellent in the uniformity of a tire was attained by 
controlling that the thickness of a side tread becomes uneven on a periphery by primary shaping by this 
invention. 



[Translation done.] 
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DRAWINGS 



[Drawing 1] 




5 



[Drawing 3j 




[Translation done.] 
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